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74 Out-of-Band Emissions in the Spurious Domain
§2.1051, §22.917(a), RSS-132(5.5)

Test Overview

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of a
calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment up
to a frequency including its 10" harmonic. All out of band emissions are measured with a spectrum analyzer
connected to the antenna terminal of the EUT while the EUT is operating at its maximum duty cycle, at maximum
power, and at the appropriate frequencies. All data rates were investigated to determine the worst case
configuration. All modes of operation were investigated and the worst case configuration results are reported in
this section.

The minimum permissible attenuation level of any spurious emission is 43 + logio(Piwatts)), where P is the
transmitter power in Watts.

Test Procedure Used

KDB 971168 D01 v03 — Section 6.0
ANSI C63.26-2015 Section 6.4.4.1

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental frequency
(separated into at least two plots per channel)

2. Detector = RMS
3. Trace mode = trace average for continuous emissions, max hold for pulse emissions
4. Sweep time = auto couple
5. The trace was allowed to stabilize
6. Please see test notes below for RBW and VBW settings
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Agilent M,
Signal Anakyzer [ | EuT

Figure 7-2. Test Instrument & Measurement Setup
Test Notes

Compliance with the applicable limits is based on the use of measurement instrumentation employing a resolution
bandwidth of 100 kHz or greater for frequencies less than 1 GHz and 1 MHz or greater for frequencies greater
than 1 GHz. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all emission are attenuated
at least 26 dB below the transmitter power.
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The plots shown in this section address compliance of each individual antenna to the Part 22.917(a) spurious
emission limits. Per ANSI C63.26-2015 Section 6.4.4.1, spurious emission compliance for MIMO operation is
addressed by the "Measure and add [10 log N] dB" technique where N = 2 and the resulting spurious emission

level addition is 3dB.
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Band 5 — Antenna 1

Keysight Spectrum Analyzer - Swept SA
RL RE 500 AC CORREC SENSE:INT] [11:12:50 AMFeb 21, 2018
#Avg Type: RMS

PNO: Fast ~—»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 867.89 MHz
1L%gB.ldiv Ref 20.00 dBm -34.70 dBm

Center Freq
449.000000 MHz

Stop Freq
868.000000 MHz

CF Step
..... 83.800000 MHz
Auto Man

Freq Offset

0Hz
(|
Scale Type

Start 30.0 MHz Stop 268.0 MHz |5 Lin

#Res BW 100 kHz #V/BW 300 kHz Sweep 103.6 ms (15861 pts) |
IMSG

Plot 7-129. Conducted Spurious Plot (Band 5 — 1.4MHz QPSK - Low Channel)

| Keysight spectrum Analyzer - Swept 5
RL | FF 500 AC | CORREC [ SENSE:INT] [11:13:48 AMFeb 21, 2018
#Avg Type: RMS 4

PNO: Fast ~—»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 895.66 MHz
-38.942 dBm

1.000000000 GHz

e
T

Freq Offset
0Hz

Scale Type

Start 0.89500 GHz Stop 1.00000 GHz |55 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 13.09 ms (3021 pts)
= |

Plot 7-130. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Low Channel)
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|= Keysiaht Spectrum Analyzer - Swept s

RL RF 500 AC CORREC | SENSE:INT]

[11:15:36 AMFeb 21, 2018

#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

IMSG

Mkr1 5.867 0 GHz
-25.62 dBm

CF Step

900.000000 MHz

Auto Man
||

Freq Offset

0 Hz
||

Scale Type

Stop 10.000 GHz |5 Lin

5.500000000 GHz

1.000000000 GHz

10.000000000 GHz

Center Freq

StartFreq

Stop Freq

15.60 ms (18001 pts) |

Plot 7-131. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Low Channel)

| Keysight Spectrum Analyzer - Swept A

RL RF 500 AC CORREC SENSE:INT]

|111I]7:13 AMFeb 21,2018

#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

I D R R -

Start 30.0 MHz

Mkr1 867.79 MHz
-37.993 dBm

Stop 868.0 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 103.7 ms (13881 pts)

IMSG
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Man
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Scale Type
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e

Plot 7-132. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - Mid Channel)
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|= Keysiaht Spectrum Analyzer - Swept s
RL | FF 500 AC | CORREC [ SENSE:INT] [11:09:38 AM Feb 21, 2018
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 895.14 MHz
-39.283 dBm

Center Freq
947 500000 MHz

StartFreq
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#Res BW 100 kHz #VBW 300 kHz Sweep 13.09 ms (3021 pts) |
IMSG

Plot 7-133. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Mid Channel)

Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC SENSE:INT] [11:10:46 AMFeb 21,2018
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 26 dB

Mkr1 1.763 5 GHz
-24.497 dBm

10.000000000 GHz

CF Step
900.000000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Start 1.000 GHz Stop 10.000 GHz —

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.60 ms (18001 pts) |
IMSG

Plot 7-134. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - Mid Channel)
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|= Keysiaht Spectrum Analyzer - Swept s
RL | P 500 AC | CORREC

SENSE:INT] [11:39:33 AMFeb 21, 2018

#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 867.79 MHz
-38.264 dBm

Center Freq
449.000000 MHz
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868.000000 MHz
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#Res BW 100 kHz #VBW 300 kHz Sweep 103.7 ms (13881 pts) |
IMSG

Plot 7-135. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)

Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC

|1114EI:11 AMFeb 21,2018

SENSE:INT]

#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB
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IMSG

Plot 7-136. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)
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|= Keysiaht Spectrum Analyzer - Swept s

RF 500 AC CORREC

| SENSE:INT]

[11:40:55 AM Feb 21, 2018

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 26 dB

Ref 0.00 dBm
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#Avg Type: RMS
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Plot 7-137. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)
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Band 5 — Antenna 2

Keysight Spectrum Analyzer - Swept SA
RL RE 500 AC CORREC SENSE:INT] [07:03:14 AM Feb 16, 2018
#Avg Type: RMS

PNO: Fast ~—»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 868.00 MHz
1L%gB.ldiv Ref 20.00 dBm -36.058 dBm

Center Freq
449.000000 MHz

Stop Freq
868.000000 MHz

CF Step
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Freq Offset
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Start 30.0 MHz Stop 268.0 MHz |5 Lin

#Res BW 100 kHz #V/BW 300 kHz Sweep 103.6 ms (15861 pts) |
IMSG

Plot 7-138. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - Low Channel)

| Keysight spectrum Analyzer - Swept 5
RL | FF 500 AC | CORREC [ SENSE:INT] [07:04:30 AM Feb 16, 2018
#Avg Type: RMS 4

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

Mkr1 895.52 MHz
-41.01 dBm

1.000000000 GHz

p
10.500000 MHz
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Freq Offset
0Hz

Scale Type

Start 0.89500 GHz Stop 1.00000 GHz |55 Lin
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E STATUS

Plot 7-139. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Low Channel)
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|= Keysiaht Spectrum Analyzer - Swept s
RL | FF 500 AC | CORREC [ SENSE:INT] [07:05:04 AM Feb 16, 2018
#Avg Type: RMS
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Plot 7-140. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Low Channel)

o Keysight Spectrum Analyzer - Swept SA [ =[S
B RO RE 50 AC | CORREC [ SENSE:INT] [ 08:35:22 AMFeb 08, 2018
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Plot 7-141. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Mid Channel)
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. Keysight Spectrum Analyzer - Swept SA
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Plot 7-142. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK — Mid Channel)

s Keysight Spectrum Analyzer - Swept SA
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Plot 7-143. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - Mid Channel)
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|= Keysiaht Spectrum Analyzer - Swept s
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|07:50:31 AM Feb 16, 2018
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Plot 7-144. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)

Keysight Spectrum Analyzer - Swept SA
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#Res BW 100 kHz

IMSG

RL RF 500 AC CORREC SENSE:INT]

|EI7151 :33 AMFeb 16,2018

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS

Mkr1 895.070 MHz
-34.912 dBm

Auto

Stop 1.00000 GHz

#VBW 300 kHz Sweep 13.00 ms (3001 pts)

e

10.500000 MHz

CF Step

Man

Freq Offset
0Hz

Scale Type

Lin

Plot 7-145. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)
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|= Keysiaht Spectrum Analyzer - Swept s
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Plot 7-146. Conducted Spurious Plot (Band 5 - 1.4MHz QPSK - High Channel)
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7.5 Out-of-Band Emissions at the Band Edge
§2.1051, §22.917(b)(1), RSS-132(5.5)

Test Overview

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates were investigated to determine the worst case configuration. All modes of operation were investigated
and the worst case configuration results are reported in this section.

The minimum permissible attenuation level of any spurious emission is 43 + logio(Pwats)), where P is the
transmitter power in Watts.

Test Procedure Used

KDB 971168 D01 v03 — Section 6.0

ANSI C63.26-2015 Section 6.4.4.1

Test Settings

Sweep time = auto couple

1.
2.
3.
4. VBW >3 x RBW
5. Detector = RMS
6.
7.
8.
9.
Test Setup

Number of sweep points = 2 x Span/RBW

The trace was allowed to stabilize

Trace mode = trace average for continuous emissions, max hold for pulse emissions

The EUT and measurement equipment were set up as shown in the diagram below.

Agilent MxA
Signal Anakyzer [ | EuT

Figure 7-3. Test Instrument & Measurement Setup

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW > 1% of the emission bandwidth
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Test Notes

Per 27.917(b)(1) in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed to demonstrate compliance with the out-of-band emissions limit. The emission bandwidth is defined
as the width of the signal between two points, one below the carrier center frequency and one above the carrier
center frequency, outside of which all emission are attenuated at least 26 dB below the transmitter power.

The plots shown in this section address compliance of each individual antenna to the Part 22.917(a) spurious
emission limits at the band edge. Per ANSI C63.26-2015 Section 6.4.4.1, spurious emission compliance for MIMO
operation is addressed by the "Measure and sum spectral maxima across the outputs" technique. Final MIMO
measurement results are shown at the end of this section.
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Plot 7-147. Lower Band Edge Plot (Band 5 - 1.4MHz QPSK)
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Plot 7-148. Lower Extended Band Edge Plot (Band 5 - 1.4MHz QPSK)
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Plot 7-152. Lower Extended Band Edge Plot (Band 5 - 1.4MHz 16-QAM)
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Plot 7-153. Upper Band Edge Plot (Band 5 - 1.4MHz 16-QAM)
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Plot 7-154. Upper Extended Band Edge Plot (Band 5 - 1.4MHz 16-QAM)
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Center 869.000 MHz
#Res BW 30 kHz

IMSG

#VBW 91 kHz*

Keysight Spectrum Analyzer - Swept SA
RL RF AC

|12111:33 PMFeb 21,2018

50 Q CORREC SENSE:INT]

#Avg Type: RMS
Avg|Hold: 100/100

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Mkr1 867.948 MHz
-29.340 dBm

400.000 kHz
Man

Freq Offset
0Hz

Scale Type

Center 866.000 MHz
#Res BW 100 kHz

Span 4.000 MHz Lin

Sweep 1.000 ms (1001 pts) |
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Plot 7-169. Upper Band Edge Plot (Band 5 - 3.0MHz 16-QAM)
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Plot 7-170. Upper Extended Band Edge Plot (Band 5 - 3.0MHz 16-QAM)
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RL | FF 500 AC

CORREC SENSE:INT] [12:07:07 PMFeb 21, 2018

#Avg Type: RMS
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Plot 7-171. Lower Band Edge Plot (Band 5 - 3.0MHz 64-QAM)
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Plot 7-172. Lower Extended Band Edge Plot (Band 5 - 3.0MHz 64-QAM)
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Plot 7-173. Upper Band Edge Plot (Band 5 - 3.0MHz 64-QAM)
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Keysight Spectrum Analyzer - Swept SA
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Plot 7-174. Upper Extended Band Edge Plot (Band 5 - 3.0MHz 64-QAM)

#VBW 300 kHz*

IMSG

Approved by:
FCC ID: QLIGRFN-005 | ZAPETEST MEASUREMENT REPORT .
(CERTIFICATION) Quality Manager
networks
Test Report S/N: Test Dates: EUT Type:
. Page 109 of 175
1M1801290011-02.QLJ 2/5-2/22/2018 Remote Radio Head

© 2018 PCTEST Engineering Laboratory, Inc.

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.




PCTEST

ENGINEEFING LABORATORY, 1¥C,
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Plot 7-175. Lower Band Edge Plot (Band 5 - 3.0MHz 256-QAM)
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Plot 7-176. Lower Extended Band Edge Plot (Band 5 - 3.0MHz 256-QAM)
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—— 1rig: Free Run Avg|Hold: 100/100
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Plot 7-177. Upper Band Edge Plot (Band 5 - 3.0MHz 256-QAM)

Keysight Spectrum Analyzer - Swept SA
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Plot 7-178. Upper Extended Band Edge Plot (Band 5 - 3.0MHz 256-QAM)
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|= Keysiaht Spectrum Analyzer - Swept s
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Plot 7-179. Lower Band Edge Plot (Band 5 - 5.0MHz QPSK)
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Plot 7-180. Upper Band Edge Plot (Band 5 - 5.0MHz QPSK)
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Plot 7-181. Lower Band Edge Plot (Band 5 - 5.0MHz 16-QAM)

Keysight Spectrum Analyzer - Swept SA
RL RE 500 AC CORREC SENSE:INT] [12:42:43 P
#Avg Type: RMS

PNO: Wide ~—»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

Mkr1 894.000 MHz
-20.657 dBm

400.000 kHz
Auto Man

Freq Offset
0Hz

Scale Type

Center 894.000 MHz Span 4.000 MHz Lin

#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) |
IMSG

Plot 7-182. Upper Band Edge Plot (Band 5 - 5.0MHz 16-QAM)
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Plot 7-183. Lower Band Edge Plot (Band 5 - 5.0MHz 64-QAM)
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Plot 7-184. Upper Band Edge Plot (Band 5 - 5.0MHz 64-QAM)
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Plot 7-185. Lower Band Edge Plot (Band 5 - 5.0MHz 256-QAM)

| Keysight Spectrum Analyzer - Swept A
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Plot 7-186. Upper Band Edge Plot (Band 5 - 5.0MHz 256-QAM)
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Plot 7-187. Lower Band Edge Plot (Band 5 - 10.0MHz QPSK)

Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] [01:02:25 PMFeb 21, 2018
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Plot 7-188. Upper Band Edge Plot (Band 5 - 10.0MHz QPSK)
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Plot 7-189. Lower Band Edge Plot (Band 5 - 10.0MHz 16-QAM)

Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] [01:03:56 PMFeb 21, 2018
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Plot 7-190. Upper Band Edge Plot (Band 5 - 10.0MHz 16-QAM)
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Plot 7-191. Lower Band Edge Plot (Band 5 - 10.0MHz 64-QAM)

Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC SENSE:INT] [01:04:49 PMFeb 21, 2018
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Plot 7-192. Upper Band Edge Plot (Band 5 - 10.0MHz 64-QAM)

. N PCTEST MEASUREMENT REPORT
FCC ID: QLJ4GRFN-005 SABETEST (CERTIFICATION)
networks
Test Report S/N: Test Dates: EUT Type:
1M1801290011-02.QLJ 2/5-2/22/2018 Remote Radio Head

© 2018 PCTEST Engineering Laboratory, Inc.

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional

rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM.

Approved by:
Quality Manager

Page 118 of 175




PCTEST

ENGINEEFING LABORATORY, 1¥C,

|= Keysiaht Spectrum Analyzer - Swept s
RL | FF 500 AC

CORREC SENSE:INT] |01:00:40 PM Feb 21,2018

#Avg Type: RMS
—— 1rig: Free Run Avg|Hold: 100/100

Atten: 40 dB

PNO: Wide
IFGain:Low

Mkr1 869.00 MHz
-27.499 dBm

Center Freq
869.000000 MHz

StartFreq
864.000000 MHz

Stop Freq
874.000000 MHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 869.000 MHz
#Res BW 100 kHz

IMSG

Span 10.00 MHz |5 Lin

Sweep 1.267 ms (1001 pts) |

Plot 7-193. Lower Band Edge Plot (Band 5 - 10.0MHz 256-QAM)
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Plot 7-194. Upper Band Edge Plot (Band 5 - 10.0MHz 256-QAM)
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